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0 Method for monitoring the operations of the rotary drilling of a well. 



@ The invention relates to the monitoring of the 
drilling operations of a well using a drill bit (5) 
mounted at the end of a drill string (4), which can be 
taken up by the travelling block (8) of a lifting gear 
installed in a derrick, in order to permit the addition 
or removal of members from the drill string. By 
measurement with the aid of sensors (23) associated 
with the lifting gear and connected to a processing 
unit (27), the altitude and the hook load of the 
travelling block, it is possible to plot the curve, from 
which it is possible to deduce information concern- 
ing the structure and the behaviour of the well being 
drilled. 



CM 



CM 



UJ 




Xerox Copy Centre 



1 0 274 207 2 

METHOD FOR MONITOWNQ THE OPERATIONS OF THE ROTARY ORILLINQ OF A WELL 



The invention relates to a method for monitor- 
ing the operations for drilling a well according to 
the rotary system using a drill string equipped with 
a drill bit and which can be taken up by a lifting 
gear having a mobile gripping element, such as a 5 
travelling biick, on which is suspended the drill 
string formed by members joined end to end In 
variable numbers, members being successively ad- 
ded or removed as a function of whether it is a 
question of lowering or raising the drill bit with io 
respect to the well, whilst for permitting the addi- 
tion or removal of elements of the drill string, the 
latter is periodically placed on wedges so that it 
can be detached from the mobile gripping element. 

When it is necessary to raise the drill bit during is 
drilling, e.g. because it is worn and has to be 
changed, the drill string is extracted and disman- 
tled member by member (each of these members 
generally being formed by three drill pipes). Then, 
when dhlling has to be resumed, the drill string is 20 
re-formed by reassembling one by one each of its 
members and then by lowering it stepwise into the 
well. 

In order to be performed in satisfactory man- 
ner, such operations require the maintenance of a 2s 
strict compatibility between the members used and 
the length of the pipes respectively forming the 
same. For example, an error could lead to the 
reformation of a longer drill string, whose drill bit. 
during Its relowering, would reach full speed at the 30 
bottom of the well and would brutally strike against 
the same, which would lead to considerable dam- 
age. 

It is therefore necessary to permanently know 
the length of the drill string corresponding to the 35 
penetration depth of the drill in the well (it shouki 
be noted that the expression ''penetration depth" 
used here and in the remainder of the text is not 
limitative with respect to the direction of the well 
and that it can apply to a vertical, an oblique or 40 
even a horizontal well). 

However, the operations of measuring and 
compatibility of the drill strings are performed en- 
tirely manually by human operators. Bearing in 
mind the often difficult working conditions at the 45 
drilling locations, errors are inevitable. Moreover, all 
measurements performed during a drilling opera- 
tion are characterized by the instant at which they 
were performed (the time at which a particular 
measurement was made being noted) and it is not 50 
easy to determine the depth at which the drill bit 
was at this particular time. However, it is to this 
depth that each of the measurements performed 
should be related and particularly the measure- 
ments of the force of friction between the subterra- 



nean formation and the drill string, so as to be able 
to associate areas with problems which may be 
encountered in the well. 

In order to obviate the disadvantages of the 
existing manual procedures, the invention aims at 
permitting a precise and automatic determination of 
geometrical and mechanical parameters appropri- 
ate for characterizing the structure and the move- 
ment of the drill string in the well. The invention 
aims at also permitting a precise determination of 
the different parameters measured during the drill- 
ing or handling operations of the drill string, as a>^ 
function of the drill bit penetration depth. 

To this end. according to the present invention, 
a permanent measurement takes place, as a func- 
tion of time, of the variable height of the travelling 
block and of the hook load applied thereto and. 
following appropriate processing, from these two 
measurements is deduced the value of said hook 
load as a function of the penetration depth of the 
drill bit. It is consequently possible to evaluate the 
friction force to which the drill string is exposed in 
the well in a direct manner, as a function of the 
position of the drill bit therein. 

Advantageously, the penetration depth of the 
drill bit is obtained by automatic algebraic summa- 
tion of the successive loaded strokes or travels 
performed by the travelling block.. 

It Is also appropriate to eliminate the values of 
the travelling block altitude and load during the 
time intervals where said load is below a predeter- 
mined threshold value, said travelling block then 
being considered as "empty". However, as soon as 
its load exceeds said threshold value, the travelling 
block is considered to be "loaded". On also elimi- 
nating the travelling block altitude and load values 
during the periods before and immediately after 
said time intervals where the altitude of the travel- 
ling block varies in a non-monotonic manner with 
respect to its variation during its loaded strokes, 
altitude values are obtained which are biunrvocally 
related with the time. 

More particulariy. during a drill bit "tripping 
out" operation, these eliminations can be per- 
formed by eliminating the altitude and load values 
as from a first instant where, during the placing of 
the drill string on wedges, the altitude of the travel- 
ling block stops increasing and in fact decreases 
somewhat and up to a second instant where said 
altitude, during the release of the drill string from 
the wedges, reassumes the value which it had at 
the first instant, after deducting the empty travel of 
the travelling block whilst the drill string was on 
wedges. In a somewhat different manner, during a 
drill bit lowering operation, these eliminations can 
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be performed by eliminating the travetling block 
altitude and load values as from a first instant 
where, on being lowered, it reaches an altitude 
slightly above that corresponding to the passage of 
the load through the threshold value and up to a 
second instant where, on re-descending, it as- 
sumes the same altitude, after deduction of the 
empty travel performed by the travelling block 
whilst the drill string was on wedges. 

Thus, from the measurement of the amplitude 
of the successive strokes or travels performed by 
the travelling block between the instants where its 
load passes through the threshold value, it is possi- 
ble to deduce the length of the members of the 
drill string successively added or removed. This 
same measurement also makes it possible, during 
the actual drilling operations, to determine the 
length of the different pipes used for forming the 
drill string, the successively added members being 
reduced in this case to single pipes and to draw up 
a specification of the drill pipes of the drill string 
using the thus obtained results. 

Other useful information concerning the perfor- 
mance of the operations can be obtained through 
the measurements performed in the method ac- 
cording to the invention. When, as is conventionally 
the case, the measurement of the values of at least 
one parameter relative to the well takes place as a 
function of time, the values of this parameter are 
measured synchronously with the load applied to 
the travelling block and. as a result of the inventive 
method, it is possible to convert said values as a 
function of the drill bit penetration depth with the 
aid of the load values determined as a function of 
said depth. In parallel and by derivation with re- 
spect to the time of the drill bit depth it is possible 
to determine the displacement speed thereof in the 
well as a function of its depth. This makes it 
possible to ensure that the drill string does not 
reach translation speeds which might cause swab- 
bing phenomena in the well. Moreover, when as is 
usually the case, drilling mud is injected into the 
well from a mud pit which receives the excess 
mud from the well, the measurement of the mud 
volume leaving the mud pit or which is returned to 
it and the comparison of the results of this mea- 
surement with theoretical values corresponding to 
the variations of the volume occupied by the drill 
string in the well makes it possible to make a mud 
balance indicating whether, in the well, there is a 
loss or gain of fluid and to what extent this is the 
case and from this information it is possible to 
obtain details on the nature and structure of the 
formation. 

For each loaded stroke of the travelling block, 
it is also of interest to measure the duration of 
possible interruptions to the normal displacement 
of the drill string attached thereto leading to a 



stoppage or a short backstroke. Thus, information 
is obtained on the time used for manipulating each 
member of. the drill string and on the possible 
appearance of incidents during operations. 

5 Other features and advantages of the invention 

can be more clearly gathered from the following 
description of a non-limitative embodiment of the 
present method, with reference to the drawings. 

Fig. 1 Diagrammatically and in vertical sec- 

10 tion, a rotary derrick and the well which it sur- 
mounts. 

Fig. 2 Diagrammatically. the different phases 
of the operation of withdrawing a drill string mem- 
ber during the raising of the drill bit. 

IS Fig. 3 Part of a tape for recording the values 

measured, as a function of time, of the altitude and 
hook load of the travelling block belonging to the 
lifting gear equipping the derrick. 

Fig. 4 Diagrammatically, a portion corre- 

20 spending to a withdrawal period of a member of 
the drill string of the curves of Fig. 3 and illustrat- 
ing the processing used to obtain the curve of the 
cumulative amplitudes of the strokes of the travel- 
ling block. 

25 Rgs. 5 and 6 Portions of the recording tape 

corresponding to that of Ftg. 3, but respectively 
after partial and complete performance of the pro- 
cessing illustrated in Fig. 4, so that the upper curve 
gives the penetration depth of the drill bit. 

30 Fig. 7 The curve, based on the preceding 

curves, of the hook load of the travelling block as a 
function of the drill bit depth. 

Figs. 8 and 9 In the manner of Figs. 2 and 3, 
respectively the successive phases of the operation 

35 for adding a drill string member during the lowering 
of the drill bit and the curves corresponding to this 
operation. 

Fig. 10 Diagrammatically a portion of the 
curves recorded revealing manipulating incidents. 

40 Fig. 11 In part, a tape recording various 

parameters during the raising of the drill string. 

The rotary derrick shown in Fig. 1 comprises a 
mast 1 standing on the ground 2 and equipped 
with a lifting gear 3, on which is suspended a drill 

45 string 4 formed from pipes joined end to end by 
screwing and carrying at its lower end a drill bit 5 
for dniling a well 6. Lifting gear 3 comprises a 
crown block 7. whose spindle is fixed to the top of 
the mast 1. a vertically mobile travelling block 8. to 

50 which is attached a hook 9, a cable 10 passing 
over blocks 7 and 8 and forming, as from the 
crown block 7. on one side an inactive portion lOa 
anchored to a fixed point 1 1 and on the other side 
an active portion 10b wound on to the drum of a 

55 winch 12. 

As stated, outside drilling periods, the drill 
string 4 can be suspended on hook 9 via an 
injection head 13 connected by a flexible hose 14 
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to a mud pump 15, which makes it possible to 
inject into the well 6, via hollow pipes of string 4, 
drilling mud from a mud pit 16. which can also 
receive excess mud from the well 6. By operating 
the lifting gear 3 by means of winch 12. this makes 
it possible to raise the drill string 4. its pipes being 
successively withdrawn from well 6 and unscrewed 
so as to extract the drill bit 5. or to lower the drill 
string 4. following the successive rescrewing of the 
pipes forming it. in order to return the drrll bit to the 
bottom of the well. These pipe assembly and dis- 
assembly operations with regards to the pipes 
makes it possible to momentarily unhook the drill 
string 4 from the lifting gear 3. Drill string 4 is then 
supported by wedging using wedges or slips 17 in 
a conical recess 18 of a rotary table 19 mounted 
on a platform 20 and which is traversed by the drill 
string. 

During drilling periods, the drill string 4 is rotat- 
ed via a square pipe or "belly" 21 mounted at its 
upper end. Between said periods, said square pipe 
is again placed in a sleeve or "rat hole" 22 made 
in the ground. 

The operations of raising a drill string 4 will 
now be described relative to Fig. 2, which dia- 
grammatically show, in different successive 
phases, blocks 7, 8 and cable 10 of the lifting gear, 
hook 9 and table 19 traversed by the drill string. 

With the travelling block 8 initially in the bottom 
position according to Fig. 2(a), it is moved upwards 
by means of winch 12 pulling the active portion 
10b. Its altitude h above platform 20 (chosen as the 
reference plane) increases and the drill string 4, 
suspended thereon, rises according to Fig. 2(b). 
When the upper member 4a of the drill string, 
which is to be disassembled and removed (it gen- 
erally comprises three pipes) is entirely t)elow table 
19, according to Fig. 2(c). the upward movement of 
block 8 is stopped and wedges 17 are placed in 
the conical recess 18 of table 19 and cable 10 is 
slackened slightly, so that the slightly descending 
drill string 4 is taken up by wedging according to 
Fig. 2(d). Member 4a is disassembled, removed 
and the block 8 is lowered again empty according 
to Fig. 2(e) and hook 9 thereof grasps the following 
member 4b of the drill string according to Fig. 2(f). 
The latter is released, whilst slightly raising block 8 
according to Fig. 2(g) and the wedges 17 are 
removed according to Fig. 2(h). The drill string, 
again taken up by block 8, but from which member 
4a has been removed, then performs a further 
rising stage during the upward movement of block 
according to Fig. 2(i). 

The variations of the altitude h of the travelling 
block 8 during these operations . of raising the drill 
string 4 are measured by means of a sensor or 
transducer 23. In the present case it is a rotation 
angle sensor coupled to the fastest pulley of the 



crown block 7 (i.e. the pulley from which the active 
portion 10b departs. At each instant, this sensor 
gives the magnitude and rotation direction of said 
pulley from which it is easy to deduce the value 

5 and the direction of the linear displacement of 
cable 10 and then, bearing in mind the number of 
cable portions connecting blocks 7 and 8, the dis- 
placement value and direction of travelling block 8 
and consequently its altitude h. As a variant, said 

10 altitude h could be directly measured with the aid 
of a laser optical sensor operating on the radar 
principle. 

Apart from its altitude h, the load F applied to 
the hook 9 of the travelling block 8 is measured 

IS and substantially corresponds to the weight of drill 
string 4, which varies with the number of pipes in 
the latter. This measurement is performed with the 
aid of a force transducer or sensor 24 inserted in 
the inactive portion 10a of cable 10 and which 

20 measures the tension of the latter. By multiplying 
the value supplied by said sensor by the number of 
portions connecting blocks 7 and 8. the load on 
hook k>ad F of block 8 is obtained. Sensors 23 and 
24 are connected by lines 25 and 26 to a calculat- 
es ing unit 27, which processes the measuring signals 
and applies them to a recorder 28. 

Fig. 3 gives an example of the curves obtained 
by recording on paper values measured, as a func* 
tion of time, of altitude h and hook load F of 

30 travelling block 8. These curves respectively have 
a truncated sawtooth shape and a rectangular 
shape. The rectilinear slopes of the curve repre- 
senting the height h coincide with the top portions 
of the curve representing the hook load F and 

35 correspond to the upward travel of block 8 when it 
brings about the radsing of drill string 4, cf. Figs. 2 
(a), (b) and (c). 

The demarcation of the time intervals, where 
hook 9 of block 8 is loaded, the drill string being 

40 attached thereto, and the time interval At when 
hook 9 is empty, freed from, the drill string, is 
defined by the passage of load F through a pre- 
determined, threshold value F„ determined experi- 
mentally in such a way that the value of load F 

45 increases monotonica/ly in the time period cor- 
responding to the load rise. This passage occurs at 
an instant b during the placing of the drill string on 
wedges 17. cf. Fig. 2 (d) and at an instant ta during 
its extraction from the wedges, cf. Fig. 2 (g). On 

50 the curve of altitude h. to these instants respec- 
tively corresponds points A and B, whereof the 
ordinate difference represents the downward travel 
Ah to be performed by block 8 between the de- 
tachment of member 4a from the drill string, cf. 

55 Fig. 2 (d) and the attachment of the following 
member 4b. cf. Fig. 2 (g). the hook load at these 
precise instants being on each occasion equal to 
the threshold value F^ (in such a way that the 
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tension of cable 10 is always the same, which 
eliminates the influence of the extensibility of the 
cable on the measurement of altitude h). Thus, this 
quantity Ah Is the measure of the length of mem- 
ber 4a subtracted from the drill string. 

By adding all the values Ah measured during 
the reassembly of the drill string, it is possible, 
assuming that the initial length of the drill string 
prior to its reassembly is known, to determine at 
each instant the effective length of the drill string, 
whose rods are reassembled and disassembled 
member by member. This addition can take place 
graphically by raising by the quantity Ah point B 
and the rectilinear slope, whose start is character- 
ized by this point (Figs. 3 and 4), i.e. by making 
each slope R undergo a vertical upward translation 
of amplitude Ah with respect to the preceding 
slope Ro. This gives a ramp R'. whose initial point 
8'. based on point 8 and corresponding to instant 
t3 has the same ordinate as point A. Proceeding in 
this way for each stroke of ttie block, the curve of 
the cumulative Ah as a function of time is obtained 
and from it can be immediately deduced the curve 
of the depth P of drill bit 5. 

The latter curve is formed by a succession of 
slopes linked by portions AB' corresponding to the 
time interval At = ta -t2 By appropriate processing, 
the latter are eliminated and consequently also said 
portions AB'. slope R* occuring in R" (Fig. 4). As 
shown by Fig. 5. the slopes of the curve represent* 
ing the depth P of the drill bit are then virtually in 
an extension of one another. However, this curve is 
not monotonic in the connection zones and in par- 
allel there is a peak on the curve of the hook load 
F. 

The monotony of the curve is obtained by also 
eliminating the time interval between point C, the 
apex of the relative maximum of the curve of the 
cumulative Ah (Fig. 4) and the point D" of the 
same ordinate on the start of slope R" (point C and 
point D of the slope from which comes, via point 0* 
of slope R', point 0" respectively corresponding to 
the situations illustrated by Ftgs. 2 (c) and (h) • this 
operation leads to a slope Ri in the extension of 
slope Ro and consequently a perfectly monotonic 
depth curve P - Fig. 6). Moreover, in view of the 
fact that it leads to the suppression of a time 
interval At, corresponding to segment CO' and 
covering the time interval At, it leads to the dis- 
appearance of the aforementioned peak of the 
curve of the hook load F. as is also shown in Fig. 
6. 

The two curves P and F in Fig. 6 are plotted as 
a function of time. However, this is a "truncated" 
time, from which the aforementioned intervals At' 
have been removed, so that as a first approxima- 
tion, account is only taken of the time during which 
the hook of the travelling block \s loaded. However, 



this truncated time scale is common to the two 
curves, so that it is easy to deduce therefrom the 
curve of the hook load F as a function of the drill 
bit depth P (Fig. 7). As the drill string 4 has a 

5 homogeneous uniform structure, said curve is in 
principle a straight line passing through the origin 0 
and having as its gradient the weight per unit 
length of the pipes in the mud. 

In fact, the hook load F not only results from 

10 the weight of the drill string, but also from the 
friction thereof in the well during the longitudinal 
displacement thereof. When a portion of the well 
has an anomaly modifying the friction conditions of 
the well wall (caving in, creep zone, heave of the 

IS area traversed, etc.). the passage of the drill bit at 
this level is marked by a sudden increase in the 
value of F. as can be seen in the graph of Fig. 7 at 
depth Pa. Thus, the anomaly is detected and its 
depth indicated, so that measures can subsequent* 

20 ly by taken to obviate it (cleaning, mud treatment, 
etc.). Thus, the evolution of the anomaly can be 
followed during the successive operations of lower- 
ing or raising the drill string. 

The different phases of adding a new member 

25 4a to the drill string 4 during lowering are illustrated 
in Fig. 8. 

- (a) : Travelling block 8 with the drill string 4 
attached to it by its upper member 4b is tn the top 
position. 

30 ' (b) : Block 8 descends accompanied by the 

drill string. 

- (c) : With block 8 in the vicinity of its 
bottom position, the keying wedges 17 of the drill 
string are put into place. 

35 - (d) : The drill string is taken up by the 

wedges 17. accompanied by a slight lowering of 
the latter and of block 8, 

- (e) : Block 8, detached from the drill string, 
rises empty into the top position. 

40 * (f) - A new member 4a is added to the drill 

string. 

* (g) ■ Slight raising of the drill string with the 
aid of block 8 to permit the removal of the keying 
wedges 17. 

45 • (h) : Removal of the keying wedges 17. 

• (i). 0) and (k) : lowering of the drill string to 
which member 4a has been added. 

The positions of the travelling block in Figs. 8 
(d) and (g) are assumed to correspond to the 

so passage of the hook load F through the threshold 
value Fs. the altitude difference Ah of the block 
between its positions being taken as the measure 
of the length of the added member 4a. 

As in the case of the raising of the dnil string, 

55 the curve of the altitude h of the travelling block as 
a function of time has a sawtooth shape. However, 
the rectilinear slopes of said curve corresponding 
to the taking up of the drill string by the block are 
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downward. Here again, these slopes are graphically 
interconnected. To this end, each slope R under- 
goes a vertical translation of amplitude Ah with 
respect to the preceding slope Ro(Fig. 9). which 
brings It into R', point B corresponding to instant ta 
in B' conning to the same level as the point A 
corresponding to instant tz. This is followed by a 
horizontal translation making points A and B' co- 
incide, slope R' coming into R" (elimination of the 
time interval At = ts-tj). However, as this is not 
sufficient for making the curve monotonic, due to 
the apex boss G" of the resultant curve, point G*" 
resulting from point G corresponding to Fig. d (h), 
there is a complementary horizontal translation 
bringing to point C of slope Ro. of intermediate 
ordinate between those points A and G", point D" 
of the slope R" of the same ordinated located on 
the downward edge or side of said boss. This gives 
slope Ri, which is perfectly connected to the pre- 
ceding slope Ro, the overall curve having a mon- 
otonic downward variation in the region of the con- 
nection. The above processing leads to the elimi- 
nation of the time interval At* corresponding to 
segment CD*, which eliminates any negative peak 
in the curve of the hook load F. 

From the cun/e of the cumulative Ah, gradu- 
ated in drill bit depth, and the curve of the hook 
load F, said two curves being processed in the 
manner indicated hereinbefore, is deduced the 
curve F (P of the hook load as a function of the drill 
bit depth). In principle, it is a straight line like that 
of Fig. 7. 

Useful information can be obtained from the 
curves representing the altitude h and the load F of 
the travelling block, like those of Fig. 3, in connec- 
tion with the raising of the drill string. As can be 
seen from identical curves diagrammatically shown 
in Fig. 10, they make rt possible to plot for each 
outward and return travel of the travelling block the 
duration T of said outward and return travel, the 
time At during which the drill string is kept station- 
ary in wedges 17, the complementary time Atd 
during which the drill string is moved and the 
cumulative time Att corresponding to various ma- 
nipulation incidents li. I2. b (e.g. during incident I1 
the block had to be momentarily stopped, during 
incident h it was also necessary to replace the drill 
string on the wedges). 

Time At. during which a member of the drill 
string has been unscrewed, unhooked from the 
travelling block and re-fltted, followed by the reat- 
tachment of the travelling block to the drill string, 
makes it possible to evaluate the speed of the 
team responsible for manipulating the drill string. 
Time At. which represents the total duration of 
possible incidents, makes it possible to detect 
them and, by examining the curves, to characterize 
them and remedy them for following operations. 



Fig. 1 shows the presence of a sensor 29 
measuring the level of the mud in pit 16 and 
connected by a line 30 to the calculating unit 27. 
The latter compares the mud volume entering or 
5 leaving well 6 with the volume of the immersed 
part of the drill string 4. which is dependent on the 
depth of the drill bit. By interpreting the differences 
detected between these volumes, which should 
normally exactly correspond, it is possible to know 

10 whether there is a liquid gain or loss and con- 
sequently information can be obtained on well phe- 
nomena as a result of the interaction between the 
moving drill string and the formation. 

There is . also a sensor 31 connected to the 

J5 calculating unit 27 by a line 32. whose function is 
to detect the presence or absence of the square 
pipe 21 In its sleeve 22 and thus establish whether 
there is a drill string manipulating period or a 
drilling period. These informations are obtained not 

20 only as a function of time, but also as a function of 
the drill bit penetration depth. 

Fig. 11 is an example of curves plotted simulta- 
neously by recorder 28. linked with the calculating 
unit 27. during the operations of raising a drill 

25 String. All these curves are related to the depth P 
of the drill bit on the abscissa. Curve Ci gives the 
evolution of the hook toad of the travelling block 8 
of lifting gear 3. Curve C2 gives the variations of the ' 
manipulating speed of the travelling block. Curve 

30 C3 shows the variation of the mud volume in the pit 
16. Curve gives information on the total interrup- 
tion time Atf of the displacement of the travelling 
block for each upstroke thereof. Curve C5 indicates 
the time At during which the drill string remains on 

35 wedges during each withdrawal of a group of pipes 
(generally consisting of three 9 metre pipes). 

Ctafms 

40 

1. A method for monitoring the operations for 
drilling a well according to the rotary system using 
a drill string equipped with a drill bit and which can 
be taken up by a lifting gear having a mobile 

45 gripping element, such as a travelling block, on 
which is suspended the . drill string formed by 
members joined end to end in variable numbers, 
members being successively added or removed as 
a function of whether it is a question of lowering or 

so raising the drill bit with respect to the well, whilst 
for permitting the addition or removal of elements 
of the drill string, the latter is periodically placed on 
wedges so that it can be detached from the mobile 
gripping element, wherein a permanent measure- 

55 ment takes place as a function of time of the 
variable altitude of the travelling block and of the 
load applied thereto and from these two measure- 
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ments and following appropriate processing is de- 
duced the value of said load as a function of the 
penetration depth of the drill bit. 

2. A nnethod according to claim 1, wherein the 
penetration depth of the drill bit is obtained by the 
automatic algebraic summation of the successive 
travels performed in the loaded state by the travel- 
ling block. 

3. A method according to claim 2. wherein the 
values of the altitude and of the load of the travel- 
ling block are eliminated during the time intervals, 
where said load is below a predetermined thresh- 
old value. 

4. A method according to claim 3* wherein the 
values of the altitude and the load of the travelling 
block are also eliminated during the times before 
and immediately after said time intervals* where the 
altitude of the travelling blocl< varies non-mon- 
otonicaily with respect to variations during its load- 
ed travels. 

5. A method according to claim 4, wherein 
during a drill bit raising operation, these elimina- 
tions are performed by suppressing the values of 
the altitude and the load as from a first time where, 
during the placing of the drill string on wedges, the 
altitude of the travelling block stops increasing and 
then decreases somewhat and up to a second 
instant when said altitude, during the release of the 
drill string from the wedges, reassumes the value 
which it had at the first instant, after deducting the 
travel performed empty by the travelling block 
whilst the drill string was on the wedges. 

6. A method according to claim 4. wherein in a 
drill bit lowering operation, these eliminations are 
performed by suppressing the values of the altitude 
and the load of the travelling block as from a first 
instant, where, during lowering, it reaches a height 
slightly exceeding that corresponding to the pas- 
sage of the load through the threshold value and 
up to a second instant where, on re-descending, 
the travelling block again assumes the same 
height, after deducting the travel performed empty 
by the travelling block whilst the drill string was on 
the wedges. 

7. A method according to claim 3. wherein 
from the measurement of the amplitude of the 
successive travels performed by the travelling 
block between the instants where its load passes 
through the threshold value, is deducted the length 
of the members of the drill string which have been 
successively added or removed. 

8. A method according to claim 7. wherein 
from the aforementioned measurement Is deduced, 
during the actual drilling operations, the length of 
the different pipes used for forming the drill strings, 
the members successively added being reduced in 



this case to single pipes and wherein a specifica- 
tion of the drill pipes of the drill string is drawn up 
using the results obtained in this way. 

9. A method according to any one of the 
5 claims 1 to 6 comprising the measurement as a 

function of time of the values of at least one 
parameter relative to the well, wherein the values of 
this parameter are measured synchronously with 
the load applied to the travelling block and wherein 
10 said values are converted as a function of the drill 
bit penetration depth with the aid of the values of 
the load determined as a function of said bit. 

10. A method according to any one of the 
claims 1 to 6. wherein, by derivation with respect to 

ts the time of the depth of the drill bit. is determined 
the displacement speed thereof in the well as a 
function of its depth. 

11. A method according to any one of the 
claims 1 to 6.' wherein drilling mud is injected into 

20 the well from a mud pit, which receives excess 
mud from the well, the mud volume leaving the 
mud pit or returned thereto is measured and the 
results of this measurement are compared with the 
theoretical values corresponding to the variations of 

25 the volume occupied by the drill string in the well. 

12. A method according to any one of the 
claims 1 to 6. wherein the duration of possible 
interruptions of the normal displacement of the drill 
string attached to the travelling block, which is 

30 translated by a stoppage or a slight backstroke, is 
measured for each loaded travel of said travelling 
block. 
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